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Traumatic optic neuropathy (TON) is common in patients with
head injuries [1]. TON can be caused by sharp trauma damaging the
optic nerve directly [2], which usually results from optic nerve
avulsion or laceration, or from direct fracture of the optic canal with
bony fragments injuring or transecting the optic nerve [3]. Indirect
optic injury is diagnosed when injury to the optic nerve results from
the non-penetrating effects of trauma, including hemorrhage, edema,
and concussion [3]. Theprognosis of direct optic injury is usuallypoor.
However, indirect injuries, such as edema, hematoma or moderate
bonyoptic nerve compression,mayderive beneﬁt fromtreatment [1].
We describe two patients of TON caused by orbital roof fracture who
were improved pupil reﬂex and visual acuity after decompression of
optic nerve.
Case reports
Case 1
A 36-year-old man was admitted to our neurosurgery department
after a motor vehicle accident. Physical examination revealed a bruise
and swelling of right orbital area. Glasgow Coma Scale (GCS) score was
10. Ophthalmologic examination showed anisocoric (6 mm/3 mm)
pupil size with no light reﬂex of right eye. Initial brain CT scans showed
multiple contusional hemorrhage in the right frontal area andmidbrain.
A displaced orbital roof fracture fragment compressed the right opticrial support.
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. This is an open access article undnerve in the optic canal (Fig. 1A–C). The patient had been treated
conservatively including steroids. Two weeks later, follow-up brain CT
demonstrated that contusional hemorrhage was at a resolving state.
Patient’s consciousness was improved to drowsy. GCS score was 12.
However, opthalmological examination revealed anisocoric (6 mm/
3 mm) pupil size with no light reﬂex of right eye. We performed the
frontal craniotomy via pterional approach for removal of the bony
fragment. Craniotomy was performed extending as low as possible on
the orbital rim. The displaced orbital bone fragment that compressed
the right optic nerve was removed and ﬁxed using a mini-plate
(Fig. 1-D). Onemonthafter operation, thepatient’s visual acuity (Oculus
Dexter (OD); 20/32, Oculus Sinister (OS); 20/20) was checked. Six
monthsafteroperation, visualacuity(OD;20/25,OS;20/20)waschecked.
Case 2
A 40-year-old man was admitted out of hospital after a motor
vehicle accident. Neurologic examination showed stuporous conscious-
ness and no light perception of the left eye. GCS score was 11. Initial
Brain CT showed left fronto-parietal epidural hematoma and orbit roof
fracture. The patient underwent emergency decompressive craniect-
omy andhematoma removal in an outside hospital. After operation, the
patient’s consciousness was improved to drowsy. GCS score was 13.
However, the patient complained of left eye blindness. So then, the
patientwas transferred toourhospital for further treatment. Thepatient
showed that anisocoric pupil size (2.5 mm/4 mm) and visual acuity
(OD; 20/20, OS; light perception (−))was checked. Facial bone CT scan
revealed that a depressed orbital roof fracture fragment was com-
pressed left opticnerve in theoptic canal (Fig. 2A–C). Theapproach, as in
case 1, was also a pterional approach with fronto-temporal extension
thatwas performed for decompression of the left optic nerve. Fractured
bony fragment was found and eliminated. After then, cranioplasty waser the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
Fig. 1. Preoperative axial (A) brain CT scan of a 36-year-old man shows fractured
bony fragment (arrow) compressing the right optic nerve. Coronal (B) and sagittal
(C) brain CT scans showing a displaced orbital roof fracture fragment (arrow)
compressing the optic nerve. Postoperative sagittal (D) brain CT scan reveals that
bony fragment was reconstructed using mini-plate (arrow).
Fig. 2. Preoperative axial (A) brain CT scan of 40-year-old man showing a displaced
fracture fragment (white arrow) compressing the left optic nerve. Coronal (B) and
sagittal (C) facial bone CT scans show a displaced orbital roof fracture fragment
(white arrow) compressing the optic nerve. Postoperative coronal (D) brain CT scan
reveals that the fractured bony segment was removed and cranioplasty was done.
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the patient’s pupil reﬂex recovered and visual acuity (OD; 20/20, OS;
Finger count 30 cm) was checked. Six months after operation, visual
acuity (OD; 20/20, OS; Hand movement (+)) was checked.
Discussion
The best treatmentmethods for TON are controversial. The three
major therapeutic options for TON are corticosteroids, surgical optic
canal decompression, or combinations of the two [4].
Various case studies have showed beneﬁt from optic canal
decompression surgery of TON cases [2,5]. However, comparison of
studies is very difﬁcult because these data are mainly from small
retrospective case studies and a wide range of intracranial and
extracranialmethodsusedalso [5].Manypapers relatedTONtreatment
didn’t demonstrate indication of optic canal decompression also.
Levin et al. [6] reported that the visual outcome of 133 patientswith
TON treated with corticosteroids (n = 85), optic canal decompression
surgery (n = 33), or observedwithout treatment (n = 9)groups,who
were analyzed comparative nonrandomized interventional study
method. They didn’t ﬁnd clear beneﬁt for either corticosteroid therapy
or optic canal decompression surgery. In this study, they didn’t describe
the method of optic canal decompression and indication also.
Li et al. [1] reported that outcome of treating TON with steroids
and endoscopic surgical decompression. 237 patients with TONwere
treated with steroids. Among them, 176 also underwent endoscopic
surgical decompression. Outcomes for patients receiving endoscopic
surgical decompression plus steroids were not signiﬁcantly betterthan those for patients receiving steroids alone. In this paper, they
didn’t show indication of surgical decompression also.
Kim et al. [4] reported that ﬁve patients of TON with orbital roof
fractures who underwent early frontal craniotomy for decompression
of optic nerve. Among them, two patients achieved visual acuity
recovery like our two patients. They suggest that when TON is
presented at the time of initial evaluation and is due to bone fragments
onor near to the optic nerve, surgical optic canal decompression should
be made to remove these fragments.
Conclusion
We suggest that TON patient who injured bone fragments on or
near to the optic nerve due to orbital roof fracture, an early surgical
attempt should be made to recover visual function and acuity.
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